The association between some risk factors and the presentation of post-partum uterine 
Introduction
Several studies have looked into the various risk factors linked with postpartum uterine infections and their consequences on dairy cow reproductive performance (Bell and Roberts, 2007; Gautam et al., 2010) .
The occurrence of endometritis, pyometra and metritis has been associated with factors such as vulva angle, sex of the calf, abortion and twin births (Gunduz et al., 2010; Jeremejeva et al., 2010; Potter et al., 2010) . However, other researchers have failed to establish any significant link between risk factors such as calving season, age and parity in the presentation of uterine infections (Barlett et al., 1986) . Sheldon et al., (2008) and Beagley et al., (2010) reported that necrotic material arising from retained foetal membranes (RFMs) provide a favourable environment for bacterial growth hence, an increased
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Page30 likelihood of uterine infection. Also, RFMs delay the expulsion of lochia (reddish-brown uterine discharge), the regression of the endometrium and uterine involution (Gautam et al., 2009; Potter et al., 2010) . Dystocia, especially in young cows, has been linked to some degree of injury to the female genital tract around the time of calving; predisposing the cows to uterine infection (Han and Kim, 2005) . Buckley et al., (2010) found that cases of dystocia resulted in higher incidences of RFMs and uterine infections while Kwashima et al., (2007) showed that clinical abnormalities in older cows were the result of high milk yield. This suggested that age could be one of the potential risk factors for uterine infections in the early postpartum period. Calving season has been associated with postpartum uterine infection (Smith and Risco, 2002; Gautam et al., 2010) . A study by Buckley et al., (2010) in Northern Ireland found increased incidences of RFMs and uterine infections of 3% in the late winter months (January and February), 1.6% in early spring (March) and 1.8% for April or later. Uterine infections therefore, impose a significant economic pressure to the dairy industry worldwide (Gunduz et al., 2010) . As a result it is important to identify factors which may predispose a cow to suffer from a uterine infection. This may be useful in dairy herd health management by encouraging livestock owners, breeders and veterinarians to take quick action in order to avoid the consequences of uterine infections and the financial losses associated with them. In addition, it can help in the formulation of postcalving health monitoring strategies. Therefore the aim of this study was to look for associations between age, dystocia, retained placenta, calving season and parity in the presentation of bovine postpartum uterine infection cases that had occurred at two dairy farms in England between January and December
2009.

Material and methods
Animals and data collection
This study was carried out using calving records from two dairy herds (farm A farm B) from January to December, 2009. Both farms possessed a good recording system with herdsmen involved in both the
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Page31 recording and the management of the data using herd health computer software (Farm A -Orchid Data Systems Limited UK, Farm B -InterHerd, UK). In both farms, cows were confined in free stall barns with sawdust bedding; cattle received a total mixed ration (TMR), while calving occurred all year round. Cows were milked twice a day with a herd average of over 10,000 litres per lactation period (305 days). A study period of 3 to 30 days postpartum was chosen so as to include mainly cases where clinical symptoms were present, with recorded remarks such as 'white endometritis' (cows with predominantly clear mucus with some flakes of pus) and 'dirty septic metritis' (cows with purulent discharge) in farm A while farm B had only a single remark such as 'metritis' as previously used by Guatam et al., (2009) . A total of 463 and 361 cows from farm A and B with an age range of 2 to10 years and parity of 1 to 8 lactations were included in the study.
Predisposing factors
Dystocia was defined and recorded on a 5 point scale where 1 to 3 was termed as a calving which required simple traction while 4 to 5 meant a hard pull or veterinary-assisted calving as previously described by Benzaquen et al., (2007) . Foetal membranes in both cows and heifers lasting beyond 24 hours after calving were considered to be retained (Abdelhameed et al., 2009 ). Calving season with months between September to October (autumn), March to May (spring), November to February (winter) and June to August (summer), parity, age of cows and heifers and the occurrence of dystocia were analysed.
Statistical analysis
Data from the 824 cows were used for the analysis of risk factors for postpartum uterine infections with a comparison between the two farms where cases of RFMs, dystocia, parity, age and calving season were represented on contingency tables and analysed using a Pearson's chi-square test. The prevalence of uterine infections based on a specific risk factor was also determined and expressed as percentage of total calvings. The occurrence of uterine infections during the different seasons (winter, spring, summer and autumn) was compared using the chi-square test. This analysis was performed to determine whether incidents of uterine infection were dependent upon season. The incidence of retained placenta on cows and heifers was also compared while data on age and parity was analysed using a range of 2 to 10 years of age and 1 to 8 lactations respectively. The prevalence of uterine infections was expressed as proportion of affected animals out of total calvings expressed into percentage. The expected frequencies and chi-square values were then analysed with PASW Statistics ver.18. Results from farm A on dystocia as a risk factor for uterine infection showed that spring and summer months showed the highest incidence with a prevalence of 7.3% (34/463) whilst autumn and winter months had a prevalence of 4.5% (21/463). Farm B reported a prevalence of 4.4% (16/361) during autumn-winter months and 2.5% (9/361) in spring-summer. Cases of RFMs were tabulated with a comparison of the occurrences in cows against heifers (Tables 1 and 2 ). It was found that cows from both farms had the highest incidence of uterine infections with a prevalence of 5.6% (26/463) against 3.2% (15/463) for heifers in farm A, 4.2% (15/361) and 2.5% (9/361) for farm B.
Hosted@www.ijlr.org
Page32
Results
Prevalence
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Discussion
Several risk factors have been reported to be linked with uterine infection in dairy cattle soon after calving with about 20% of animals showing signs of clinical uterine disease , thus affecting health and welfare, with a great economic impact on the dairy industry. The present study found that the most significant risk factors associated with uterine infections in both farms were age, calving season and dystocia. The reported variations in prevalence between farms could be associated with differences in the diagnostic methods. Parity and retained foetal membranes were not significant in the presentation of postpartum uterine infections.
Age of the cow
Age was strongly associated with the presentation of uterine infections in both farms. The overall prevalence of age related uterine infection was higher in farm B (23.8%), with 18% reported in cows between 1 and 3 years of age, compared with Farm A which reported an overall prevalence of 16%, with 8.6% in cows between 4 and 5 years of age, whilst cows from 6 and 10 years had the lowest prevalence of 1.3%. A highly significant effect of age on the presentation of uterine infections was found in both farms 
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Findings from the present study could help with the formulation of a reproductive management program which should target cows younger than 5 years of age, through carrying out routine postpartum examinations so that reproductive tract problems and other management factors can be addressed.
Calving season
The overall herd seasonal prevalence of uterine infections for farm A and B was 16% and 23.8%
respectively where uterine infections were highest in farm A during winter months (November to February) with a prevalence of 8% whilst autumn months (September to October) had the lowest with prevalence of 0.4%. In contrast, highest prevalence ( The results in this study suggested that a herd management strategy should aim at a more close supervision of calving during summer and autum to minimise on the incidence of uterine infections.
General periparturient hygiene and nutritional management are paramount at any given season for best results in dairy farms.
Dystocia
The overall herd prevalence of uterine infections in farm A and B after dystocia was 11.9% and 6.9%
respectively. Farm A reported a high incidence of 7.3% in spring and summer months while autum and winter months had a prevalence of 4.5% compared to farm B which showed the highest incidence of 4.4% during autumn and winter while spring and summer had the lowest incidence of 2.5%. 
Conclusion
This study evaluated the association of a series of risk factors for uterine infections in postpartum dairy cattle.. The findings of this study suggest that age is indeed a potential risk factor in the presentation of postpartum uterine infections. Both studied farms reported a high prevalence of the condition in cows in their first and second parity. Interestingly, parity was not a risk factor for uterine infection in either farms.
Findings regarding seaonal occurance for uterine infection concluded that season is a potential risk factor.
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Finally the study found that dystocia is also significant risk factor within dairy farms. A relatively high prevalence of uterine infection was reported in farm A and B where cows were found to have a higher incidence of RFMs as oppossed to heifers. However, RFMs themselves were not significant in the presentantion of uterine infection. This subject is complex, has great depth and has many areas that could be investigated further. These could include factors such as the microbes associated with uterine infection, immunology of the uterus and transgenenic cows with improved uterine immunity. In summary, this study has established that the age of the cow, calving season, and dystocia are important risk factors that must be considered when attempting to prevent uterine infections in dairy cattle.
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